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Abstract: Invasive exotic species can negatively impact local biodiversity. We present here a report of a nest 
predation of an endemic bird species, variable oriole (Icterus pyrrhopterus) by the introduced black-tufted 
marmoset (Callithrix penicillata) in an agricultural landscape highly disturbed by human activities. Two nestlings 
were predated, by adults of the introduced marmoset during two alternate days. Antipredator behavior and vocal 
mimicry were observed in variable oriole, while copulation was observed in black-tufted marmoset during the 
predation. The use of mobbing against predators by I. pyrrhopterus was observed and it is described here by the 
first time. The potential impact of the introduced marmosets to local biodiversity is discussed.
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Resumo: Espécies exóticas invasoras podem impactar negativamente a biodiversidade de um local. Nós descrevemos 
aqui um relato de predação a um ninho de uma espécie de ave endêmica, inhapim (Icterus pyrrhopterus) pelo 
sagüi-de-tufo-preto (Callithrix penicillata), espécie exótica invasora, em uma paisagem agrícola altamente 
impactada pelas atividades humanas. Dois ninhegos foram predados por adultos de sagüi em dois dias alternados. 
Durante a predação foram observados comportamento anti-predatório e imitações vocais pelo inhapim, e atividade 
de cópula do sagüis-de-tufo-preto. Descrevemos também o primeiro relato do uso de mobbing por I. pyrrhopterus 
contra predadores. O impacto potencial dos sagüis introduzidos na biodiversidade local é discutido.
Palavras-chave: espécies invasoras, aves, interação interespecífica, mobbing, predação de ninhos, defesa de ninho.
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Introduction
Biological invasions by exotic species are considered one of the 
greatest threats to biodiversity driving losses in the biological diversity 
of native species and populations (Lodge 1993, Vitousek et al. 
1997a, b, McGeoch et al. 2010). The enormous impact of non-native 
species is often irreversible, especially when invaders are biotic 
disturbance agents, altering the ecosystem structure and function 
(Vitousek 1990, Mack & D’Antonio 1998). The clear effects on 
ecosystem-level properties are related to differences in resource 
acquisition and/or use efficiency, the alteration of trophic structure 
of the area invaded, or the alteration of disturbance frequency and/
or intensity (Vitousek 1990, Crooks & Soulé 1999).
Abundant mesopredators can negatively affect avian community 
by nest predation (Rogers & Caro 1998, Crooks & Soulé 1999, 
Galetti et al. 2009). Nest predation is considered the main cause of 
nest failure in tropical birds (Skutch 1985, Wilcove 1985, Roper & 
Goldstein 1997), being more frequent in fragmented and urban areas 
(Wilcove 1985, Robinson et al. 1995). Nest predation may increase 
with fragmentation (Robinson et al. 1995) and human density 
(Jokimaki & Huhta 2000, Thorington & Bowman 2003).
The presence of introduced marmosets in southeastern Brazil has 
been reported as a potential threat to local biodiversity. Marmosets 
could compete with other primate species and birds for resources 
(Negrão & Valladares-Pádua 2006, Ruiz-Miranda et al. 2006, Lyra-
Neves et al. 2007), depredate birds and eggs (Lyra-Neves et al. 
2007, Begotti & Landesmann 2008, Galetti et al. 2009), hybridize 
with conspecifics (Alonso et al. 1987, Passamani et al. 1997, Nunes 
2006, Ruiz-Miranda et al. 2006, Begotti & Landesmann 2008), and 
be vehicles for the introduction of new pathogens (Sales et al. 2010).
In this context, we described here the first well documented 
nest predation event by an introduced and opportunistic species, the 
black-tufted marmoset (Callithrix penicillata E. Geoffroy 1812), on a 
native bird species, the variable oriole (Icterus pyrrhopterus Vieillot 
1819) having a highly disturbed agricultural mosaic as a background. 
The marmoset inhabits mature gallery forests of the Brazilian Central 
Plateau, with a distribution ranging from the states of Maranhão 
and southwest Piauí to the north of São Paulo, including most of 
Bahia, Minas Gerais and Goiás (Vivo 1991, Rylands et al. 1993), but 
nowadays, the species is widely distributed in the whole southeastern 
Brazil. The species are able to live in the most unfavorable and 
anthropogenic environments possibly due to their general habitat 
requirements, large food niche breadth, and high capacity to adapt to 
disturbed areas. Their diet includes insects, spiders, small vertebrates, 
bird’s eggs, fruits, seeds and tree exudates (Nowak & Paradiso 1983, 
Miranda & Faria 2001, Vilela & Faria 2002, Mamede & Alho 2008). 
The distribution of food resources can influence their home range 
size (Castro 2003), reaching up 18.5 ha (Miranda & Faria 2001). The 
threat of niche overlapping and competition for resources between 
C. penicilatta and Callithrix aurita (E. Geoffroy 1812) (endemic 
species from semideciduous forest) and Leontopithecus rosalia 
(Linnaeus 1766) (the reintroduced endangered golden lion tamarin) 
have been reported (Stevenson & Rylands 1988, Ruiz-Miranda et al. 
2006). The abundance of introduced marmosets in southeastern 
Brazil and its great potential for adaptation and colonization of new 
habitats have triggered a number of questions about its impact on 
local biodiversity.
Material and Methods
We observed a predation event that occurred in a tropical garden 
close to a university building in the “Luiz de Queiroz” campus 
(Piracicaba, São Paulo, Southeastern Brazil) (Figure 1). The area 
is characterized as an agricultural mosaic formed by urban areas, 
pasture, experimental plantations of annual and perennial crops, 
reforestation’s areas and forest remnants (Sparovek 1993). The entire 
predation event lasted three consecutive days (April 2011), but the 
attacks were observed only in the first and in the third day. The event 
was observed with binoculars, documented by photos and video, and 
then transcribed in detail.
Results and Discussion
Two nestlings (around 5-8 days old) were depredated, one per 
each day, by adults of introduced marmoset during two alternate days. 
The day before the first attack, a nest of I. pyrrhopterus with three 
nestlings was found on a palm leaf which broke away from the canopy 
(15 m) and fell down over the bushes (2.5 m). Adults of I. pyrrhopterus 
stayed with the nestlings, feeding them and actively defending the 
territory even after nest had fallen. The day after the fall, we observed 
the first predation on the nest by an adult of C. penicillata (about 4 
pm), while four other individuals (two adults and two infants) were 
also present. An adult marmoset ate the nestling without sharing it 
with the rest of the group. Although this group is often seen foraging 
together every day in the afternoon on the same site, this was the 
first time that predation of nestlings was observed and reported on 
campus. Two days later, we observed a new attack to the same nest 
by the same group (Figure 2). An adult female approached, grabbed 
the second nestling, while others remained a few meters away. After 
the capture, the predator moved away from the nest with the prey 
in its hands and ate it almost completely (head, wings and breast) 
(Figure 3) sharing only a small part with a male which compete for 
food with her. While the female was still eating, we observed the male 
searching for a new prey in the nest that was empty. After finishing, 
the male approached and copulated with the female. The copulation 
lasted just a few seconds. At the end, the marmosets moved away. As 
the nest was empty after the second predation observed we assumed 
the third nestling was depredated one day before.
The antipredator behavior of I. pyrrhopterus was documented 
only on the last predation. During the whole predation event 
(approaching, capture and feeding) the parents remained very 
close to the nest vocalizing intensively while the marmosets were 
in the site. We observed alarm calls and vocal mimicry from 
both I. pyrrhopterus. Species such as campo flicker (Colaptes 
campestris Vieillot 1818), roadside hawk (Rupornis magnirostris 
Gmelin 1788), sapphire-spangled emerald (Amazilia lactea Lesson 
1832), boat-billed flycatcher (Megarynchus pitangua Linnaeus 
1766), great kiskadee (Pitangus sulphuratus Linnaeus 1766) and 
smooth-billed ani (Crotophaga ani Linnaeus 1758) were imitated 
by parents. All mimics lasted less than one second, and were mixed 
with sharp notes that are common on the I. pyrrhopterus. They also 
produced a sequence of calls of two flock species of Psitacidae, 
yellow-chevroned parakeet (Brotogeris chiriri Vieillot 1818) and 
blue-winged parrotlet (Forpus xanthopterygius Spix 1824). These 
calls indeed attracted species that were mimicked, like sapphire-
spangled emerald (Amazilia lactea), but also non-mimicked such 
as bananaquit (Coeraba flaveola Linnaeus 1758) and pale-breasted 
thrush (Turdus leucomelas Vieillot 1818).
This mimicry behavior has been previously described for 
I. cayannensis in Argentina by Fraga (1987). Although, vocal mimicry 
was not observe during a nest predation event, Fraga (1987) inferred 
that the behavior might reduce predation risk (Morton 1976, Morse 
1977). Our observation is consistent with this supposition and we 
believe that I. pyrrhopterus mimics started mobbing (Altmann 1956, 
Wilson 1975, Krams et al. 2009) the predator. Vocal mimics were 
only performed while the marmosets remained near the nest and when 
the depredation began. In all other situations only the species-specific 
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Figure 1. Predation site in Piracicaba, São Paulo state, Brazil.
Figura 1. Local da predação em Piracicaba, Estado de São Paulo, Brasil.
Figure 2. The parental of variable oriole (Icterus pyrrhopterus) (a) close 
to the nest (b) before attack predation by the black-tufted marmoset 
(Callithrix penicillata) (c).
Figura 2. Parental de inhapim (Icterus pyrrhopterus) (a) próximo do ninho 
(b) antes da predação feita pelo sagüi-de-tufo-preto (Callithrix penicillata) (c).
Figure 3. The black-tufted marmoset (Callithrix penicillata) predating a 
nestling of variable oriole (Icterus pyrrhopterus).
Figura 3. Sagüi-de-tufo-preto (Callithrix penicillata) predando um ninhego 
de inhapim (Icterus pyrrhopterus).
alarm calls were performed. Aggressive flights at marmosets, but 
without physical contact, followed by vocal bass notes, were also 
observed. Defense of the nest from predator is also reported in other 
species (Knight & Temple 1986, Breitwisch 1988, Arnold 2000, 
Hogstad 2004, Lyra-Neves et al. 2007).
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Despite being a single-event, this predation report may illustrate 
the possible impact of this invasive species on native bird species. 
Investigation about its real impact as the possible impact mitigation 
actions should be proposed and implemented. Our observation of nest 
predation suggests that exotic marmosets have the potencial to act as 
predators of native birds and, thus, may harm local avian populations.
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